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In this study we examined how the variables: teaching autonomy, teaching goals teaching style and
teachers’ perceptions of transactional distance (TTD) work together within the pedagogical decision-
making process in different teaching environments. The independent variable was the teaching envi-
ronment, which was divided into three: entirely distance environment (Distance-E); blended distance
environment (Distance-B); and the traditional environment (Traditional). The dependent variables were
teaching autonomy, teaching goals, teaching style and TTD, i.e. teachers’ evaluation of their ability to
communicate with the students, explain the content and their satisfaction from the teaching environ-
ment. One hundred and sixty faculty members who teach in distance environments and one hundred
and sixty faculty members who teach in a traditional environment answered a ﬁve-part study ques-
tionnaire. The ﬁnding indicated that teaching autonomy, teaching goal and teaching style are signiﬁcant
predictors of TTD. Furthermore, teaching style serves as a mediator variable connecting teaching au-
tonomy and the teaching goal to the TTD. This pattern was repeated in both structural and measurement
models in all three teaching environments, indicating the centrality of the teaching style as well as
teaching goal and teaching autonomy in the teachers’ pedagogical decision-making process and teaching
outputs. We concluded that affecting the teachers’ pedagogical characteristics, which serve as mecha-
nisms that inﬂuence the results of teaching, is an important component in the process of the techno-
logical change in 21st century education.
 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/3.0/).1. Introduction
1.1. Process of change
Technology is one of the engines of change, and accepting the change depends on the ability to combine and integrate technology
(Ogburn & Duncan, 1964). Salomon (2000) adds that technology should not be seen as an independent factor that can make the change,
because in the absence of knowledge, concepts and skills the technology remains unused. Rogers (Rogers, 2003) explained that the dis-
tribution and implementation of new ideas and technologies is a decisions-making process of the individual, who ﬁnds an added value in
using the new technology. Ofﬁr (2010) argues that the process of implementing technologies in schools should focus on teachers and allow
them to link between achieving the pedagogical goals and wise use of technology. He explains that adopting new technologies obligates the
teacher to make a change in teaching attitudes and practices. This study is aimed to examine the relations between the pedagogical
characteristics of teachers and their transactional distance perceptions (TD), which is one of the teaching process outputs (Wengrowicz &
Ofﬁr, 2013), in light of the technology-based change process in education.n@mit.edu.
Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
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Researchers (Freeman, 1989; Genc, 2010; Leinhardt & Greeno, 1986; Shavelson, Cadwell, & Izu, 1977; Vanci Osam & Balbay, 2004) have
modeled teaching as a pedagogical decision-making process in which teachers make decisions regarding “what” and “how” to teach. The
decisions about the “what” and the “how” are derived from the teacher’s goals, hers or his teaching style and the autonomy to decide about
these issues.
Bloom, Engellhart, Furst, Hill, and Krathwhohl (1956) claimed that teaching goals indicate the desired or required achievements of
students. These objectives articulate the way we expect students to change following the educational process. The teacher’s role is to help
students achieve these goals (Anderson, Krathwohl, & Bloom, 2001). Simonson, Smaldino, Albright, and Zvacek (2012) claim that there is no
need to change and adjust the teaching goals to the teaching environment. On the contrary, the environment should be adjusted to allow
achievement of the goals. Teaching in distance or traditional environments obligates the teacher tomake appropriate decisions for achieving
the required pedagogical goals within the teaching environment in which she or he teaches.
Teaching style is a multidimensional character trait which includes the educational approach as well as attitudes about teaching that
inﬂuence teachers’ behavior while teaching (Ornstein & Lasley, 1990). Ornstein and Lasley (there) explain that teachers’ attitudes are ul-
timately reﬂected in the classroom. Conti (1989) describes teaching style as a set of characteristics and qualities that teachers use
consistently while teaching. He explains that the teaching style inﬂuences the way teachers organize their classrooms, deal with students
and transfer the content they need to teach in class. He (Conti, 2004) adds that teaching style includes a range of behaviors which are the
product of the teacher’s system of beliefs and values. These values are dictated by principles of the teacher’s educational philosophy. Conti
(1989) claims that there are two fundamental teaching styles: a student-centered teaching style and a teacher-centered teaching style,
where the teacher’s teaching style is positioned on a continuum between these two types.
Teaching autonomy reﬂects teachers’ ability to control, decide and change things regarding their teaching and their environment
(Pearson & Hall, 1993). It is the ability and freedom to choose learning goals, materials and activities, methods, plan the sequence of in-
struction, establish rules of behavior in class andmake decisions during instruction, i.e. the ability to select and determine the ’what’ and the
’how’ in the context of teaching, or at least take part in such a decision-making process (Pearson & Moomaw, 2006).
1.3. Teachers’ transactional distance
Transactional distance (TD) is one of the major theories underlying distance teaching and learning. The TD theory was developed by
Moore (1993, 2013), and suggests that the most crucial role in distance education is pedagogy, and not the physical or temporal distances
that separate the participants.
Moore (1993) deﬁned TD as a psychological, pedagogical and communicational distance, which might lead to misunderstandings.
Distance education environments feature unique characteristics of separation between the participants, andwe can therefore expect unique
corresponding teaching and learning behaviors (Moore, 2013). The physical separation leads to a sense of distance, which opens the door for
misunderstandings between the teacher and the students, as well as among student peers. Moore (1993) claimed that TD is a relative
concept. It can serve as an attribute of leaning environments and it can bemeasured in various kinds of teaching-learning environments and
serve for comparing between such environments.
Giossos, Koutsouba, and Lionarakis (2009) attempted to position the TD theory within an epistemological framework of realism. They
explained that the aim of the science according to the realism approach is to discover scientiﬁc laws which serve as mechanisms that deﬁne
certain conditions that inﬂuence the results of an action. They referred to TD as an outcome of the teaching-learning activity, which is a
speciﬁc, subjective, and personal distance resulting from the teaching and learning activities and affecting the people involved in these
activities. They emphasized that TD is not just an environmental attribute, but a distance that the participants experience and perceive. In
other words, TD is not an abstract understanding distance, but rather a speciﬁc, subjective, and personal distance, a byproduct of the
explaining activity that takes place during the teaching-learning process. Thus, expressions such as “You don’t understand me” or “You are
not following” indicate a large TD due to the absence of a mutual understanding or shared perception of ideas, feelings, or situations.
Adopting the realistic epistemology of Giossos et al. (2009), Wengrowicz and Ofﬁr (2013) suggested that students who making an effort
to understand the learning material are inﬂuenced by the teaching activity. Their effort, if not successful, makes them feel a subjective
distance. The teacher who tries to help the students understand the subject matter is also inﬂuenced by the teaching activity, and failed
attempts on the teacher’s part cause a subjective feeling of distance feeling on her or his side as well. Wengrowicz and Ofﬁr (2013) have
accordingly deﬁned teacher transactional distance (TTD) as a teacher’s perceptions of TD. The deﬁnition of TTD includes a teacher’s per-
ceptions towards the teaching process, evaluation of one’s ability to communicate with the students, and the level of satisfaction from the
teaching process in various settings.Fig. 1. Graphic representation of teachers’ transactional distance (TTD) according to realism epistemology.
N. Wengrowicz / Computers & Education 76 (2014) 190–198192According to the realism epistemological framework, teaching is an action that results in TTD and the teachers’ pedagogic characteristics
serve as mechanisms in this process. As can be seen in Fig. 1, the teachers’ pedagogic characteristics mechanisms inﬂuence the process of
teaching and therefore inﬂuence the TTD which is the result of this process. Wengrowicz and Ofﬁr (2013) claimed that TTD can serve as an
indicator for teachers’ ability to combine and integrate technology in teaching.
1.4. The research questions and hypotheses
In light of the above, the present study examines three questions:
(1) What is the unique and cumulative contribution of teachers’ pedagogical characteristics to predicting the TTD? In view of the approach
presented in the theoretical review, we assumed that teachers’ pedagogical characteristics will be found as signiﬁcant predictors of TTD.
(2) What is the structural model that represents the relationship between teachers’ pedagogical characteristics and TTD?
(3) To what extent do the relationships described in the structural model vary across different teaching environments?
2. Method
The research participants were three hundred and twenty faculty members at universities and colleges in Israel of which 41% were male.
One hundred and sixty teach in distance environments (Distance-E, n ¼ 66; Distance-B, n ¼ 94) and one hundred and sixty teach in a
traditional environment. The average years of seniority in teaching at the distance groups was 18 years (sd ¼ 10.75) and at the traditional
group was 17.6 (sd ¼ 11.64). The research instrument that is built as an online questionnaire was constructed based on ﬁve separate
questionnaires: teaching goal, teaching style, teaching autonomy, TTD and demographic details.
The independent variable was the teaching environment, which was divided into three: entirely distance environment in which the
content is delivered solely by technology and there are no regular meetings (Distance-E); blended distance environment in which the
content is delivered face-to-face as well as by technology and there are also routine meetings (Distance-B); and the traditional environment
in which the content is delivered solely face-to-face and there are only regular meetings (Traditional).
Three variables that measured the teachers’ pedagogic characteristics were:
(1) Teaching goals, which examines teacher’s perception of the importance of students’ achieving various goals in the course they teach.We
used twelve items from the TGI-Teaching Goals Inventory (Angelo & Cross, 1993) which are related to three factors: Imparting
Knowledge and Values (for example, “Learn concepts and theories in this subject”); Basic Skills (for example, “Improve skill of paying
attention”); and Advanced Skills (for example, “Learn to evaluate methods and materials in this subject”). Teachers were asked to rate
each goal on a 5-point Likert scale with the following values: 1 ¼ not applicable (a goal you never try to achieve); 2 ¼ unimportant (a
goal you rarely try to achieve); 3¼ important (a goal you sometimes try to achieve); 4¼ very important (a goal you often try to achieve);
and 5 ¼ essential (a goal you always/nearly always try to achieve). Cronbach’s alpha reliability tests yielded an internal consistency of
a¼ .80. The three teaching goal factors’ alpha (Imparting Knowledge and Values; Basic Skills; and Advanced Skills) were .66, .78 and .71
respectively.
(2) Teaching style, which examines the extent towhich the teacher is responsive, collaborative and student-centered.We used ﬁfteen items
from the PALS – Principles of Adult Learning Scale (Conti, 1989) that measures the frequency of using the student-centered teaching
mode. Three aspects of the teaching style were measured: Personal Attention (for example, “I participate in the informal counseling of
students”); Flexibility in Teaching and Assessment (for example, “I use different materials with different students”); and Involving and
Encouraging Climate (for example, “I encourage dialog among my students”). The PALS uses a 6-point Likert scale with the following
values: 0 ¼ never; 1 ¼ almost never; 2 ¼ seldom; 3 ¼ often; 4 ¼ almost always; and 5 ¼ always. Explanatory factor analysis yielded a
Cronbach’s alpha internal consistency reliability of a ¼ .78. The three teaching style factors’ alpha (Personal Attention; Flexibility in
Teaching and Assessment; and Involving and Encouraging Climate) were .64, .65 and .83 respectively.
(3) Teaching autonomy, which examines teachers’ perceived autonomy while teaching, indicating their evaluation of their ability and
authority to decide about the course objectives and content (for example, “My teaching focuses on those goals I select myself”) and
about the course structure and methods (for example, “I am free to be creative in my teaching approach”). Teachers’ autonomy was
measured using eight items of the TAS – Teaching Autonomy Scale (Pearson & Hall, 1993). Explanatory factor analysis that was
calculated by Pearson andMoomaw (2006) yielded a Cronbach’s alpha internal consistency reliability of a¼ .83, while in this research it
was a ¼ .86.
Another dependent variable was teachers’ perceptions of the transactional distance (TTD), which examines teachers’ feelings as a result
of the teaching process and indicates their evaluation of their ability to communicate with the students, explain the content and their
satisfaction from teaching in the different environments. This variable was measured using the Transactional Distance Scale (TTDS), which
was developed earlier in the study (Wengrowicz & Ofﬁr, 2013). This questionnaire measures the teacher’s perception of TD using three
factors: (1) Communication, which describes the teachers’ subjective feelings regarding their ability to communicate with the students in
the course and the ability of the students in the course to communicate with the teachers (for example, “In this course the students have
several convenient ways for contacting the teacher”); (2) Understanding, which describes the teachers’ subjective feelings regarding their
ability to explain the material well and their ability to know whether the students in the course understood the material (for example, “In
such a lesson the teacher can know whether the students understand what he explains during the lesson”); and (3) Satisfaction, which
describes the teachers’ subjective feelings regarding their satisfaction from the teaching environment of the course, the tools at their
disposal and the manner in which these contribute to their ability to fulﬁll their role (for example, “I am satisﬁed with the structure of the
course”). This questionnaire contains 13 items and the teachers were asked to indicate their agreement with the statement with reference to
the course they chose on a Likert scale (from 0 to 5): 0¼ do not agree; 1¼ agree to a very small extent; 2¼ agree to a small extent; 3¼ agree;
4 ¼ agree to a great extent; 5 ¼ agree to a very great extent. Internal consistency (Cronbach’s alpha) was calculated for the thirteen items of
Table 1
Means and standard deviations of Teachers autonomy (n ¼ 320) at each teaching environment.
Teaching autonomy’s environments M SD
Distance-E 3.16 .73
Distance-B 3.34 .63
Traditional 3.46 .60
Note: The scores ranged from 1 to 4 and the higher the score, the higher the perception of teaching
autonomy.
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participant. The scores ranged from 0 to 5 and the higher the score, the higher the participant’s perception of closeness (i.e. perception of a
smaller distance).
The demographic variables include teachers’ gender, years of seniority in teaching and academic unit.
The research procedure included sending an email with a link and request to answer the questionnaire. All participants were asked about
the teaching environment in which they teach. The participants were then asked to choose a course which they teach according to the
teaching environment which they indicated and to estimate the number of students in their class. They were asked to answer the ﬁve parts
of the questionnaire according to the chosen course only, and the name of the course was placed at the top of each online questionnaire
page.3. Results
3.1. Descriptive statistics of the research variables
The average teaching autonomy level of all the participants (n¼ 320) at all the teaching environments was 3.36 (sd¼ .64). The means and
standard deviations at each environment are presented at Table 1.
Table 2 presents the means and standard deviations of the teaching style measures of the general sample. The means of two out of three
measures (personal attention; encouraging climate) were above medium of the scale (3.15; 3.92 respectively). The Tstyle-Flexibilitymeasure
mean was relatively low (1.71).
Table 3 presents the means and standard deviations of the teaching goals measures of the general sample.
Table 4 presents the means and standard deviations of the teachers’ transactional distance (TTD) measures of the general sample. The
means were above medium in all four measures (mean range 3.06–3.82).3.2. Prediction of the TTD based on pedagogical characteristics
The unique and cumulative contribution of the pedagogical characteristics for predicting the TTD was examined in order to test the ﬁrst
research question. Hierarchical regression was calculated in two steps. Personal and professional background variables (years of seniority in
teaching, number of students in the course, gender, academic unit – faculty) were entered in the ﬁrst step and the pedagogical characteristics
variables (teaching goals, teaching style and teaching autonomy) were entered in the second step. The ﬁndings of the regression are presented
in Table 5.
The regression results presented in Table 5 indicate that in the ﬁrst step, in which the personal and professional variables were entered,
the percent of explained variance was 16% and the regression equation reached statistical signiﬁcance, F(5,314) ¼ 12.25, p < .001. According
to the standardized regression coefﬁcients (b), it appears that the variable years of seniority in teaching made a positive and signiﬁcant
contribution to explaining the variance, b ¼ .28, p < .001. The greater the number of years of seniority in teaching, the larger the TTD value
and the smaller the perception of distance. The variable number of students in the course made a negative and signiﬁcant contribution to
explaining the variance, b ¼ .23, p < .001. The larger the number of students, the smaller the TTD value and the greater the perception of
distance.
In the second step, in which the pedagogical characteristics were entered in addition to the personal and professional variables, the
percent of explained variance was 35% and the regression equation reached statistical signiﬁcance, F(8,311) ¼ 20.63, p < .001. According to
the standardized regression coefﬁcients (b), it appears that teachers’ autonomy made a positive and signiﬁcant contribution to explaining
the variance, b ¼ .09, p < .05. The greater the teachers’ autonomy, the larger the TTD value and the smaller the perception of distance. The
variable teaching style also made a positive and signiﬁcant contribution to explaining the variance, b¼ .39, p< .001. Themore frequent is the
use of the student-centered mode by the teacher, the larger the TTD value and the smaller the perception of distance. The variable teachingTable 2
Means and standard deviations of the teaching style measures (n ¼ 320).
Tstyle measures M SD
TStyle-Total 3.21 .69
TStyle-Personal attention 3.18 1.02
TStyle-Flexibility 1.71 1.05
TStyle-Encouraging climate 3.92 .91
Note: The scores ranged from 0 to 5 and the higher the score, the higher the teaching style is
student-centered.
Table 3
Means and standard deviations of the teaching goals measures (n ¼ 320).
TDD measure M SD
TGoal-Total 3.48 .80
TGoal-Knowledge 3.94 1.03
TGoal-Basic skills 2.96 1.04
TGoal-advanced skills 3.86 .86
Note: The scores ranged from 1 to 5 and the higher the score, the high importance to achieve
the goals.
Table 4
Means and standard deviations of the TTD measures (n ¼ 320).
TDD measure M SD
TTD-Total 3.59 .80
TTD-Communicating 3.82 1.03
TTD-Understanding 3.06 1.04
TTD-Satisfaction 3.72 .86
Note: The scores ranged from 0 to 5 and the higher the score, the higher the feeling of
closeness of the participants (i.e. the higher the score, the shorter the distance).
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teaching goals increases, the larger the TTD value and the smaller the perception of distance.3.3. Optimal structural equation model
In the second research question we focused on ﬁnding the optimal structural equation model that represents the relations between
pedagogical characteristics and TTD. For this purpose, three deferent models (Figs. 2–4) were examined using the AMOS software. All the
models included a measurement model in which teaching goals, teaching style and TTD were latent variables. The indicators of teaching
goals were: (a) imparting knowledge and values; (b) basic skills; and (c) advanced skills. The indicators of teaching style were: (a) personal
attention; (b) ﬂexibility in teaching and assessment and (c) involving and encouraging climate. The indicators of TTD were: (a) communi-
cation; (b) understanding; and (c) satisfaction. Each model included a structural model with which we examined the relations between the
exogenous and endogenous variables. In the ﬁrst model (Fig. 2), we examined the direct prediction of the TTD latent endogenous variable
by all the exogenous pedagogic characteristics variables - autonomy that was measured directly as well as teaching goals and teaching style
that were latent variables. The goodness-of-ﬁt indicators’ values of this model which are presented at the bottom of Fig. 2 suggest that the
model is not a satisfactory ﬁt to the data based on ﬁt indices and their acceptable thresholds (Hooper, Coughlan, & Mullen, 2008;
Iacobucci, 2010).
In order to improve the goodness-of-ﬁt of the ﬁrst model, it was decided to omit the path between teaching goals and TTD, because it was
not signiﬁcant. In addition, a path between teaching goals to teaching style was added based on the software recommendations and in
accordance with the theory. This second model represents the latent variable teaching style as a mediator between teaching goal and TTD,
while the path between autonomy and TTD is parallel. As can be seen in the bottom of Fig. 3, these changes improved the goodness-of-ﬁt but
there was still an unsatisfactory ﬁt between the model and the data, as reﬂected in the indicators’ values, based on the recommended ﬁt
indices values (Hooper et al., 2008; Iacobucci, 2010).
Based on the AMOS software’s recommendations and in accordance with the theory, we decided to delete the direct path between
autonomy and TTD and to add a path from autonomy to teaching style (see Fig. 4). These changes greatly improved the goodness-of-ﬁt of theTable 5
Hierarchical regression results for predicting TTD via personal and professional background and pedagogical characteristics among all participants (n ¼ 320).
Step I Step II
b Std. Err. B t b Std. Err. B t
Years of seniority in teaching .02 .00 .28 5.30*** .01 .00 .15 3.04***
No. of students .00 .00 .23 4.38*** .00 .00 .16 3.30***
Gender .08 .08 .05 .957 .04 .08 .03 .53
Natural sciences .15 .11 .07 1.28 .03 .10 .02 .31
Humanities .02 .10 .01 .15 .00 .09 .00 .02
Autonomy .11 .06 .09 1.84*
Teaching style .44 .07 .39 6.81**
Teaching goal .11 .06 .10 1.79*
R .40*** .59***
R2 .16 .35
F 12.25*** 20.63***
df-regression 5 8
df-residual 314 311
*p < .05, ***p < .001.
Fig. 2. First model: Direct connections between pedagogic characteristics and TTD.
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TTD, because the indicators’ values suggest that there is sufﬁcient goodness-of-ﬁt, c2(29) ¼ 65.8; p < .05; c2/df ¼ 2.3; RMSEA ¼ .06;
SRMR ¼ .05; GFI ¼ .96; TLI ¼ .92; NFI ¼ .92; CFI ¼ .95. Although the value of c2 is signiﬁcant, this measure tends to be signiﬁcant with large
samples. We therefore also examined c2 in relation to its degrees of freedom (c2/df). Recommendation for good indicator value in case of
samples with more than 200 participants as in this study are ranged between 5 and 2 (Hooper et al., 2008) and the goodness-of-ﬁt in our
case (c2/df ¼ 2.3) was found to meet this criterion.
In the optimal model which is shown in Fig. 4, the exogenous variables autonomy and teaching goals are predictors of the mediator latent
variable teaching style which is a predictor of the latent variable TTD.3.4. Multiple group comparisons of the optimal model by teaching environment
The third research question dealt with examining whether the optimal structural model which represents the relationship between
teacher’s pedagogic characteristics and TTD vary across different teaching environments. Multiple group comparisons using the AMOS
software were performed in two stages. First, we compared between the entirely (Distance-E) and the blended (Distance-B) distance en-
vironments. Themultiple group comparison is done by examining the difference in c2 values between the twomodels. The results indicated
that there are no signiﬁcant differences between these environments both in the measurement model, Dc2(6) ¼ 4.50; p ¼ .609, and in theFig. 3. Second model: Teaching style is a mediator between teaching goals and TTD.
Fig. 4. Optimal structural equation model for predicting TTD by pedagogic characteristics.
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environments and to compare between distance and traditional teaching environments. Based on another c2 difference test no signiﬁcant
differences were found between distance and traditional environments, both in the measurement model, Dc2(6) ¼ 11.45; p ¼ .076, and in
the structural model, Dc2(9) ¼ 12.24; p ¼ .200, i.e. the optimal model which includes the measurement model or the structural model
similarly represents the relations between the teachers’ pedagogical characteristics and TTD.
Fig. 5 presents the measurement and structural path analysis results in each environment separately. It can be seen that the per-
centage of explained variance of teaching stylewas high in both environments (61% and 65%, respectively). Teaching goalsmade a similar
signiﬁcant contribution to explaining the variance of teaching style in both environments (.75 and .75, respectively). The autonomy
variable also made similar signiﬁcant contribution in both environments to explaining the variance of teaching style (.23 and .29,
respectively).
Furthermore, the percentage of explained variance of the TTD in both environments was similar (46% and 45%, respectively). The teaching
style variable made a similar signiﬁcant contribution to explaining the variance of the TTD (.68 and .67, respectively), and the teaching style
variable serves as a mediator between autonomy and teaching goals to TTD.
The measurement model was also found to be similar in both environments. All indicators of the latent variables were loaded on the
factors they represent, affording further conﬁrmation for the structure validity of the questionnaires.Fig. 5. Multiple group comparisons–measurement and structural path analysis results in each environment separately.
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Integrating and assimilating technologies in education can motivate a technology-based change process in education. This is a long and
complicated process in which teachers are required to change perceptions and working patterns. This study is aimed at examining the
structural relations between teachers’ pedagogical characteristics and their transactional distance perception (TTD), which is one of the
teaching process outputs (Wengrowicz & Ofﬁr, 2013), in the light of the technology-based change.
We hypothesized that the pedagogical characteristics are signiﬁcant predictors of TTD and ﬁndings of the ﬁrst and second research
questions statistically conﬁrmed our assumption. We found that the pedagogical characteristics make a signiﬁcant unique and cumulative
contribution to predicting the TTD.
Examining the optimal structural model which represents the relations between the variables indicated that the teachers’ pedagogical
characteristics mechanism is based on the teaching style, which serves as a mediator variable connecting the teaching autonomy and the
teaching goals to the TTD. This pattern was repeated in both structural and measurement models in all three teaching environments,
indicating the centrality of the teaching style in the teachers’ pedagogical decision-making process, regardless of the teaching environment.
Our ﬁndings support the principles of Moor’s theory (Moore, 1993) which argued that there is a positive correlation between the
transactional distance and the structure of the course which is inﬂuenced by several factors, including the teacher’s pedagogical charac-
teristics. Furthermore, the fact that the model is generic and does not depend on the teaching environment reinforces Ofﬁr’s (2010)
contention that the adoption of various technologies will not generate the required pedagogical change. Intervention and change should
rather be made in teachers’ pedagogical decision-making process.
The optimal structural equationmodel that was constructed as part of answering the second research question substantiates that setting
diverse important teaching goals and a high level of autonomy predict a student-centered teaching style which in turn predicts a perception
of closeness and a high mutual understanding level, i.e. the perception of a smaller understanding distance, ability to communicate and
satisfaction with the teaching environment.
This structural model validates the theoretical approach of Giossos et al. (2009), who attempted to position the TD theory within a
realism epistemological framework. According to the realist approach, a process produces different results under different circumstances,
according to the mechanisms involved and therefore research should focus on the mechanisms that produce the results. Our model
demonstrates how the teachers’ pedagogical characteristics mechanisms work together and affect the outcome. This model strengthens the
perception that TD is one of the outcomes of the teaching process.
These research ﬁndings which indicate the contribution of teachers’ autonomy to explaining the variance of teaching style also
strengthen Reinders and Balcikanli’s (2011) argument that teaching autonomy contributes to teachers’ ability to support student needs. A
teacher who has to make many pedagogical decisions needs a degree of autonomy to choose learning goals, materials and activities,
methods, i.e. the ability and freedom to select and determine the “what” and the “how”.
The optimal structural questionmodel demonstrated the importance of training teachers in setting diverse teaching goals while teaching
in any teaching environment. There is no reason to settle for a low level of thinking skills goals, even if the teaching is done remotely and
integrates technology. Teachers should learn to analyze the environment and decide how to utilize the technology for achieving any kind of
goal. As can be seen in the optimal model, the “how” aspect which is part of teachers’ teaching style is derived and shaped by the “what”
aspect – the teaching goals.
Reinforcement for the importance of training can be found in the analysis of the contribution of teachers’ professional background data
to predicting the TTD. The ﬁndings indicate that years of seniority in teaching signiﬁcantly predict the TTD (see Table 1), and it can therefore
be assumed that seniority, experience, training and practice make an important contribution to reducing the perception of transactional
distance. Mishra and Koehler (2006) suggested that the knowledge required by teachers for technology integration in their teaching in-
cludes three primary forms of knowledge: content knowledge (CK), pedagogical knowledge (PK), and technological knowledge (TK). They
also highlighted the new kinds of knowledge that lie at the intersections between them. Advancement of pedagogical change and reducing
the TTD should therefore include training and practice that will enrich the teachers’ knowledge and construct new elements of knowledge.
These new knowledge elements can improve teachers’ pedagogical decision-making process. According to Ofﬁr (2010), teachers should be
instructed in how to make pedagogical decisions pertaining to teaching which is integrated with technology, so that they will be able to use
technological tools in teaching. In addition to training teachers for making such analyzing and decision-making processes, teachers should
also have autonomy to decide and change things regarding their teaching and environment. Based on these research ﬁndings, we conclude
that teachers must be trained to make educated pedagogical decisions, such that technology can serve them in teaching.
5. Conclusions
The ability to affect the teachers’ pedagogical characteristics is an important component in the process of the technological change in
education of the 21st century and must be an important part of teachers’ training programs. Our model shows that the way to instill
educational technology change in any teaching environment is through giving teachers the autonomy and the tools to decide on their goals
and on how to achieve them by using technology. Teachers should learn to develop their technological and pedagogical knowledge as well as
pedagogical decision-making process such that theywill be able tomake optimal use of the technology for teaching. This should be the focus
of teacher training programs in times of constant technological change.
Our conclusions are not new (Chai, Ling Koh, Tsai, & Lee Wee Tan, 2011; Ertmer & Ottenbreit-Leftwich, 2013; Koehler & Mishra, 2008;
Ofﬁr, 2010; Wengrowicz & Ofﬁr, 2013). The main contribution of this study is in demonstrating a structural relations model between the
variables involved in the teaching process and a statistical proof on pedagogy priority over technology in leading the process of change.
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